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Specification 

1 Patent Title: Portable Telephone Handset 

2 What is claimed is: 

Portable telephone handset which performs transmission to and reception from a base station 
over a radio wave, and which is connected to an exchange station that is connected to said base station, 
wherein the portable telephone handset is characterized in that the portable telephone handset has 
a means to detect and store used call charge units for calls made, and 
a means to disp!ay*or to output said used call charge units. 

3 Detailed Explanation of Invention 

<Field of Industrial Application of the Present Invention> 

The present invention pertains to a portable telephone handset which can be used for mobile 
communications. 

<Prior Art Technology> (Figure 4) 

Prior art portable telephone handsets, which are used for mobile communications, comprise RF 
transmission/reception section 1, dialing equipment 2 and transmission/reception voice section 3. RF 
transmission/reception section 1 converts dialing signals and a portable telephone handset 
identification code (ID code), which is specific to each portable telephone handset, to RF signals and 
transmits them to a base station through antenna 4. Then, the base station forwards the received 
information to an exchange station. The ID code is authenticated and the line is connected to the other 
party. 

The other party's response is sent to the base station through the line and is forwarded to the 
portable telephone handset through RF. Thus, both parties can now participate in the call. 

In this type of a portable telephone handset, the closest base station controls the portable 
telephone handset so that the portable telephone handset automatically transmits its ID code. Then, the 
portable telephone handset receives an area code to allow it to recognize in which base station area it 
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resides. The portable telephone handset registers the information with the exchange station so that a 
call to be received by the portable telephone handset can be processed. 

Accordingly, when a call for the portable telephone handset is sent to the exchange station, the 
exchange station looks up the base station area in which the portable telephone handset resides, and 
connects the call to the corresponding base station. 

The payment collection from this type of a portable telephone handset is performed based on 
the contract which is placed between the owner of the portable telephone handset and the telephone 
company, as is done for regular subscriber phones. The fees for calls (fees associated with the ID code 
are registered and calculated) in a certain period of time are totaled and collected. 

<Issue to be Resolved > 

However, the owner (subscriber) may enter into a rental business, in which the portable 
telephone handset is rented to a third party for a short time period and receives fees in accordance with 
the call charges. In this case, the time period for which the telephone company totals the usage and 
collect the charges to the owner of the portable telephone handset may be as illustrated in Figure 5 (a), 
while the time periods of rentals to users (A ~ E) are as illustrated in Figure 5 (b), and hence, are 
irregular when compared to the billing period of the phone company. Moreover, an invoice from the 
telephone company does not carry details such as time and date of each call and used call charge units. 
Hence, exact call charges for each renter can not be determined, and fees can not be collected. This is 
an issue which prevented such a rental business to be realized. 

The purpose of the present invention is to provide a portable telephone handset which resolves 
this issue. 

<Method to Resolve the Issue> 

In order to solve the above issue, the portable telephone handset of the present invention has 
a means to detect and store the used call charge units for calls made, and 
a means to display or to output said used call charge units. 
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<Operation> 

Accordingly, the call charge units during a rental can be confirmed externally. Thus, a rental 
business can implement billing and collection from renters more easily. 

<Embodiment of Present Invention> (Figures 1 ~ 3) 

An example of the present invention is explained using the figures. 
Figure 1 shows a block diagram of the example. 

In the figure, RF transmission/reception section 10 transmits RF signals to and receives RF 
signals from a base station through antenna 11. 

Sharing device 12 allows antenna 11 to be shared for transmission and reception. Transmission 
circuit 13 converts dialing signals and call signals to RF signals and outputs them to antenna 11. 
Reception circuit 14 receives and demodulates RF signals (such as control signals and call signals) 
from a base station. 

Transmission/reception control section 15 sets the transmission and reception frequencies in 
response to control signals from a base station. It also performs controls such as transmitting its ID 
code and receiving the area code. 

In the figure, 16 is dialing equipment, and 17 is a transmission/reception voice section. 

Call detection means 20 detects a start and an end of a call, which is initiated by the handset, by 
receiving a dialing origination signal and a line connection signal. Area storage means 21 stores a 
received area code. Dialed number storage means 22 stores dialed codes such as the other parties' 
phone numbers, which are determined from the dialing signals. 

Time data storage means 23 stores data regarding an allowed call duration per call charge unit 
(a certain charge) for each area code zone for a call from all certain wireless areas. Time data storage 
means 23 also outputs area codes, dialed codes, and time data. The time data is determined by the 
date/time data and day-of-the-week data, both of which come from clock circuit 24. Such data is used 
for discounts based on the time or date each call is made. 

Clock circuit 24 outputs date/time data, day-of-the-week data, and a clock signal with a certain 
frequency (for example 10Hz). 

Call charge unit signal output means 25 counts the clock signal while the call detection signal 
indicates a call-on state. Each time the counted value of the clock signal exceeds the time data from 
time data storage means 23, call charge unit signal output means 25 outputs a call charge unit signal 
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once. Call charge unit signal output means 25 repeats the counting of the clock signal up to the time 
data, every time call charge unit signal output means 25 outputs a call charge unit signal. 

First and second charge accumulation means 26 and 27 accumulate the total call charge unit 

signals. 

Usage data storage means 28 stores usage data when a call, which is initiated by the handset, is 
completed. The usage data is a set of data comprising an area code, a dialed code, the date/time data 
(from call initiation until call completion), and the total amount of the call charge units used for each 
call (the data from the second charge accumulation means 27). 

Display means 29 displays information such as dialing signals and the total amount of call 
charge units on display device 30. 

Key operation detection means 31 detects the operation of a key, which is owned only by the 
owner of the portable telephone handset. Code identification means 32 identifies whether or not a 
code is the pre-determined management code. Such a code is entered from dialing equipment 16 while 
the system is in a state in which the key detection signal is received. When a code, which is entered 
from dialing equipment 16, matches the pre-determined management code, code identification means 
32 outputs a corresponding management signal. 

Data output means 33 outputs the usage data, which is stored in usage data storage means 28, 
outside when a code, which is identified by code identification means 32, is the management code for 
data output. 

Reset means 34 outputs reset signals when a code, which is identified by code identification 
means 32, is the management code for reset. An all reset signal resets all stored contents in the first 
and second charge accumulation means, 26 and 27, and usage data storage means 28. Another reset 
signal resets the stored contents in the second charge accumulation means 27 and usage data storage 
means 28. 

Next, the operation of this portable telephone handset is explained. 

At the beginning, the accumulation values in the first and second charge accumulation means 
26 and 27 are both "0", and there is no usage data stored in usage data storage means 28. Area storage 
means 21 stores the area code of the area in which the portable telephone handset resides. 

Now, the user operates dialing equipment 16 and sends the phone number of the party to be 
called. The dialing signals with the ID code are converted to RF signals by transmission circuit 13 and 



5 



transmitted through antenna 1 1 to a base station. The dialed codes are stored in dialed number storage 
means 22. 

The base station receives the signals and forwards them with the area code to an exchange 
station, so that the other party is called. 

If the other party answers, the telephone line is connected and the call between the user and the 
other party is carried out by transmission/reception voice section 17. 

This line connection is detected by call detection means 20. Call charge unit signal output 
means 25 receives the time data, which is determined by the area code, dialed code, and the date/time 
data. Such data is used for discounts based on the time or date each call is made, and initiates the 
counting of the clock signal. 

Moreover, call charge unit signal output means 25 is designed to output a call charge unit 
signal once without fail, when the line connection is made. Therefore, the accumulation values in the 
first and second charge accumulation means 26 and 27 become *T\ 

During the call, every time clock signals are input for the amount specified by the time data, a 
call charge unit signal is output once and the total is accumulated. 

Moreover, as an example, during the call, the other party's phone number and the accumulated 
call charge unit value ("53") are displayed on display device 30, as illustrated in Figure 2. 

When the call is completed and the line connection is terminated, the accumulated value in the 
second charge accumulation means 27 as well as the data/time data, the area code and the dialed code 
are stored in usage data storage means 28. 

Thereafter, the same operation as above is repeated each time a call is initiated. Thus, the data, 
as illustrated in Figure 3, is stored in usage data storage means 28, as an example. 

When the user returns the portable telephone handset to the owner (rental business), the owner 
operates the key. A device such as a printer is connected to data output means 33. When a 
management code for data output is input by operating the dial, then the usage data, which is illustrated 
in Figure 3, is printed. Thus, the confirmation necessary for billing to the user is performed. 

When the user does not request for this billing detail when he/she pays the bill, collection of the 
charges can be performed by confirming the call charge units displayed on display device 30. 

Thus, payment for the charges is collected. When the same portable telephone handset is 
rented out to the next user, a certain management code is entered through dialing equipment 16 so that 
the second charge accumulation means 27 and usage data storage means 28 are reset. By doing so, the 
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call charges for the next user can be accurately known when the user returns the portable telephone 
handset. 

Furthermore, the accumulated call charge units in the first charge accumulation means 26 can 
be displayed on display means 29, or the usage data can be stored on a personal computer, so that the 
accumulated call charge units for a certain determined time period (such as one month) can be 
recorded. Then, when the telephone company bills for call charges of the portable telephone handset at 
the end of the period, the amount billed by the phone company can be easily compared with such data. 

<Other Examples of the Present Invention> 

In the previous example, charges are collected in accordance with the accumulated call charge 
units. Alternatively, a rental fee for a certain number of call charge units can be collected in advance, 
and a portable telephone handset is designed so that it can not be used once the prepaid call charge 
units are depleted. 

In such a case, a call charge unit deduction means can be provided in which, for example, 100 
call charge units are stored as an initial value. Each time it receives a call charge unit signal, the call 
charge unit deduction means reduces the amount of available call charge units. The balance of the call 
charge units is displayed. When the balance becomes zero, the call function (call initiation function) 
stops. 

Furthermore, in the previous example, the call charge unit signal is generated within the 
portable telephone handset. In a line system in which a billing signal is transmitted from an exchange 
station, such as in a public phone, such a billing signal can be used instead of the call charge unit 
signal. 

In addition, in the previous example, key and dial operations are used for outputting the usage 
data and resetting. These functions can be performed by external equipment. 

Further, in the previous example, the explanation was performed for the case in which the 
rental charge was billed based on the used call charge units for the calls which were initiated by the 
handset. Rental charges may be billed for received calls as well. For example, a rate (call charge 
units) for a received call for a certain duration can be determined in advance. Then, the total call 
charge units for received calls can be accumulated during a rental period. The rental fee will be 
collected based on the call charge units for initiated calls and received calls. 
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<Advantage of the Present Invention> 

As explained above, a portable telephone handset of the present invention is designed so that 
the used call charge units for a call are detected and can be known from outside. Hence, the portable 
telephone handset allows a person, who runs a rental business of this portable telephone handset, to 
accurately know call charges during a rental period. 

4 Brief Explanation of Figures 

Figure 1 is a block diagram to show the design of an example of the present invention. Figure 
2 is a display illustration, which is used to explain the operation of the example. Figure 3 illustrates 
the memory content, which is used to explain the operation of the example. 

Figure 4 shows the design of conventional equipment. Figure 5 illustrates the relationship of a 
call charge billing period and rental periods. 
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